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Description 

Technical Field 

[0001] This invention relates to off-road tires, more 
specifically, a preferred embodiment of this invention re- 
lates to a pneumatic all-terrain vehicle tire. 

Background of the Invention 

[0002] As used in this patent the term off-the road tires 
means pneumatic tires that have a primary use or work- 
ing surface condition that is not on a paved road. Such 
tires include earthmover, agricultural ti res , lawn and gar- 
den tires, and all-terrain vehicles tires, including, but not 
limited to off-road dirt bike tires and ATV tires. 
[0003] Of particular interest are tires that have low op- 
erating pressures and minimal belt reinforcements. 
Tires in this class include farm lires or ATV lires. ATV 
tires generally operate at less than 1 0 psi (69 kPa) and 
often times have no belt reinforcing structure. 
[0004] All-terrain vehicles are relatively lightweight 
with a relatively low center of gravity. Early three wheel 
versions had knobby tires having small square block el- 
ements and a relatively shallow tread depth. 
[0005] Later versions of "Quad runners" or 4-wheel 
type ATV's were developed and have been more widely 
accepted due to there improved stability. Horsepower, 
increases and improvements in both vehicle suspension 
and chassis have resulted in vehicles capable of rela- 
tively high speed and much greater load carrying capac- 
ity. 

[0006] The tires used on these vehicles are operated 
at very low pressures in the 0.7 bar 10 psi (69 kPa) or 
less range. The tires are very wide with relatively large 
air chambers, which assist in absorbing shock and vi- 
bration. The tires generally have nominal rim diameters 
of 36 cm (14 inches) or less and overall diameters of 71 
cm (28 inches) or less. 

[0007] Often the rear tires are of a slightly larger size 
than the more lightly loaded front tires. 
[0008] In aggressive off-the-road applications, the 
tires must have a very open tread pattern that employs 
elongated lugs which provide effective straight-line or 
drawbar traction to enable the vehicle to climb hilly and 
rough terrain, as shown in U.S. Design Patent No. 
308,038. Additionally, the tread must provide excellent 
lateral traction for vehicle stability during turning maneu- 
vers as is disclosed in US-A- 5,259,429. 
[0009] The tire disclosed in that patent employs a re- 
peating pattern of long, intermediate length and short 
lugs arranged to provide improved traction. The ar- 
rangement of these lugs is such that each tug wraps 
completely over the tread shoulder portion. The lugs are 
also circumf erentially relatively closely spaced such that 
numerous lugs are in the footprint of the tire at any one 
time. The tire made according to this prior art invention 
are considered one of the best mud tires in its class ac- 



2 

cording to its manufacturer. 

[0010] In wet soils with heavy clay content there is a 
tendency for the tread to pack with mud between the 
elongated lugs. The circumferential space between the 

5 adjacent lugs is commonly referred to as a soil dis- 
charge channel. The channels extend generally from 
the centerplane of the tread axially outwardly over the 
tread shoulder. Once this area is packed with mud, the 
tread effectively looses its ability to provide any traction. 

10 This is because the lugs are buried in the packed mud 
giving the tire the appearance of a slick or racing tread 
devoid of grooves. 

[0011] For the very reasons these tires have such 
good traction capabilities, they exhibit a relatively high 

15 potential for puncture damage in the area of the inner 
tread surface. This thin inner tread surface lies between 
the tread lugs and sharp objects such as the rocks, 
sticks, thorns or roots can penetrate this under tread 
causing the tire to deflate. 

20 [0012] It is an object of the present invention to mini- 
mize this type of tire damage without increasing tire 
weight or losing tire performance, to maintain the tread 
pattern, which is self -cleaning in wet clay soil conditions, 
and to have the tread design maintain its good handling 

25 and traction performance on firm soils without any pen- 
alties in tire weight, all of these objective being accom- 
plished while providing a concealment of or camouflag- 
ing of the inner tread by creating an aesthetically ap- 
pealing surface on the inner tread. 

30 

Summary of the Invention 

[0013] An off-road vehicle tire has an inner tread and 
a plurality of widely spaced tread lugs. The tire has a 

35 textured surface projecting from the inner tread. 

[0014] In one embodiment the tire is an all-terrain ve- 
hicle tire for use on quad runner and the like vehicles. 
Other uses include aggressive off-road tires such as 
farm tires and earthmover type tires having widely 

40 spaced lugs and large inner tread surfaces. 

[001 5] In some embodiments the inner tread includes 
stubbie damage protection provided by a projecting 
penetration protection element underlying the textured 
surface. 

45 [0016] The textured surface can be arranged in a mo- 
saic pattern. The mosaic pattern has directionally ori- 
ented polygonal shapes elongated relative to the direc- 
tion of flow. The direction of flow is a defined term in the 
off-road tire art referring to the way in which soil or mud 

50 is discharged through soil discharge channels. The soil 
discharge channels are formed by an innertread portion 
and two or more lugs and generally have the flow dis- 
charging over the tread shoulders or between adjacent 
lugs. 

55 [0017] Each of the polygonal shapes forming the tex- 
tured surface has a peripheral boundary projecting less 
than 4 mm, preferably between 0.25 and 3 mm above 
the surface of the inner tread and most preferably be- 
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tween 0.5 and 2 mm. Put in other words .the radial height 
difference between the boundary and the adjacent radi- 
ally innermost inner tread portion is less than 4 mm. The 
average length to width ratio of the polygonal shapes 
forming the mosaic pattern is at least 2 to 1 . 
[0018] In another embodiment the plurality of lugs 
each have a radially outer surface connected to the in- 
ner tread by a plurality of sides, the sides having a tex- 
tured surface similar to the textured surface of the inner 
tread. 

[0019] The all terrain vehicle tire of the present inven- 
tion has a net-to-gross ratio of the tread as measured 
between the lateral edges around the entire circumfer- 
ence of the tread of less than 35%. 

Definitions 

[0020] "All-terrain Vehicle ATV" is any motorized off- 
highway vehicle 50 inches (1270 mm) or less in overall 
width, with an unladen dry weight of 600 lbs. (275 kg) 
or less, designed to travel on four or more low pressure 
tires, having a seat designed to be straddled by the op- 
erator and handlebars for steering control, and intended 
for use by a single operator and no passenger Width 
and weight shall be exclusive of accessories and option- 
al equipment. ATV's are subdivided into four categories 
as follows: 

Category G General Use Model ATV: An ATV in- 
tended for general recreational and utility use; 
Category S Sport Model ATV: An ATV intended for 
recreational use by experienced operators only; 
Category U Utility Model ATV: An ATV intended pri- 
marily for utility use. 

Category Y Youth Model ATV: An ATV intended for 
recreational off-road use under adult supervision by 
operators underage 1 6. Youth model ATV's can fur- 
ther be categorized as follows: 
Category Y-6 ATV: A Category Y-6 ATV is a youth 
model ATV, which is intended for use by children 
age 6 and older. 

Category Y-1 2 ATV: A Category Y-12 ATV is a youth 
model ATV which is intended for use by children 
age 12 and older. 

[0021] "Axial" and "axially" means the lines or direc- 
tions thai are parallel to the axis of rotation of the tire. 
[0022] "Belt or Breaker Structure" or "Reinforcing 
Belts or Breakers" means at least two annular layers or 
plies of parallel cords, woven or unwoven, underlying 
the tread, unanchored to the bead, and having both left 
and right cord angles in the range from 1 7° to 35° with 
respect to the equatorial plane of the tire. 
[0023] "Bias Ply Tire" means that the reinforcing cords 
in the carcass ply extend diagonally across the tire from 
bead-to-bead at about a 25-65° angle with respect to 
the equatorial plane of the tire, the ply cords running at 
opposite angles in alternate layers. 



[0024] "Carcass" means a laminate of tire ply material 
and other tire components, excluding the tread and any 
belt reinforcements, these additional components may 
be added to the carcass prior to its being vulcanized to 
create the molded tire. 

[0025] "Equatorial Plane EP" means the plane per- 
pendicular to the tire's axis of rotation and passing 
through the center of its tread. 

[0026] "Inner" means toward the inside of the tire and 
"outer" means toward its exterior. 
[0027] "Outer" means toward the tire's exterior. 
[0028] "Pneumatic tire" means a laminated mechani- 
cal device of generally toroidal shape usually an open- 
torus having beads and a tread and made of rubber, 
chemicals, fabric and steel or other materials. When 
mounted on the wheel of a motor vehicle, the tire 
through its tread provides traction and contains the fluid 
that sustains the vehicle load. 

[0029] "Radial" and "radially" mean directions radially 
toward or away from the axis of rotation of the tire. 
[0030] "Radial Ply Tire" means a belted or circumfer- 
entially-restricted pneumatic tire in which the ply cords 
which extend from bead to bead are laid at cord angles 
between 65° and 90° with respect to the equatorial 
plane of the tire. 

[0031 ] "Section Height" SH means the radial distance 
from the nominal rim diameter to the outer diameter of 
the tire at its equatorial plane. 

[0032] "Section Width" SW means the maximum lin- 
ear distance parallel to the axis of the tire and between 
the exterior of its sidewalls when and after it has been 
inflated at normal pressure for 24 hours, but unloaded, 
excluding elevations of the sidewalls due to labeling, 
decoration or protective bands. 

[0033] "Sidewall" means that portion of a tire between 
the tread and the bead. 

[0034] 'Tread" means a molded rubber component 
which when, bonded to a tire casing, includes that por- 
tion of the tire that comes into contact with the road when 
the tire is normally inflated and under normal load. 
[0035] "Tread Width or Tread Arc Width" means the 
arc length of the tread surface in the axial direction, that 
is, in a plane parallel to the axis of rotation of the tire. 



45 Brief Description of the Drawings 

[0036] The invention will be described by way of ex- 
ample and with reference to the accompanying draw- 
ings in which: 
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Figure 1 is a perspective view of the preferred tire 
according to the invention. 
Figure 2 is a plan view of the tire of Figure 1 . 
Figure 3 is a cross-sectional view of the tire taken 
from Figure 2. 

Figure 4 is an enlarged fragmentary view of the tire 
of Figure 1 . 

Figure 5 is an enlarged fragmentary view of an al- 
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ternative textured lug and block construction for the 
tire of Figure 1 depicting the soil discharge flow pat- 
tern of a footprint of the tire of Figure 1 . 
Figure 6 is a cross-sectional view of a soil discharge 
channel. 

Detailed Description of the Invention 

[0037] With reference to Figure 1 the off-road tire 10 
according to the present invention is illustrated. The tire 
10 is an ATV tire, which has a nominal rim diameter of 
36 cm (14 inches) or less; a carcass 30, a tread 12 dis- 
posed radially outward of the carcass. 
[0038] The reference numerals as depicted in the 
drawings are the same as those referred to in the spec- 
ification. For purposes of this application, the various 
embodiments illustrated in Figures 1-6 each use the 
same reference numerals for similar components. 
[0039] The tread 12 has an inner tread 13 and a plu- 
rality of elongated lugs 40, 41 , 42 each lug 40, 41, 42 
having an axially inner portion 40A, 41 A, 42A and an 
axially outer portion 40B, 41 B, 42B extending radially 
outward of the inner tread 13. 

[0040] Referring to Figure 3, a cross-sectional view of 
the preferred tire 1 0 is shown. 

[0041] The tire 1 0 according to the present invention 
is an ATV tire. The tire 10 is provided with a ground- 
engaging tread portion 12, which terminates in the 
shoulder portions at the lateral edges 1 4, 1 6 of the tread 
12. Sidewall portion 18,20 extends from tread lateral 
edges 14, 16 respectively and terminates in a pair of 
bead regions 22 each having an annular inextensible 
bead core 26 respectively. The tire 10 is further provided 
with a carcass 30 which has a reinforcing ply structure 
38 which extends from bead region 22 through sidewail 
portion 18, tread portion 12, sidewall portion 20 to bead 
region 22. The turn-up ends 32,34 of ply structure 38 
are preferably wrapped about bead cores 26 respective- 
ly. The tire 1 0 may include a conventional inner liner 35 
forming the inner peripheral surface of the tire 1 0, if the 
tire is to be of the tubeless type. One pair of tread rein- 
forcing belt or breaker structures 36 may optionally be 
placed circumferentially about the radially outer surface 
of reinforcing ply structure 38 beneath tread portion 12. 
In the particular embodiment illustrated, breaker struc- 
tures 36 each comprises two cut breaker plies 50,51 and 
the cords of breaker plies 50,51 are oriented al an angle 
of 25° to 45° with respect to the mid-circumferential 
centerplane of the tire. 

[0042] The cords of breaker ply 50 are disposed in an 
opposite direction to the mid-circumferential center- 
plane and from that of the cords of breaker ply 51 . How- 
ever, the belt or breaker structures 36 if used in the ATV 
tire may comprise any number of belt or breaker plies 
of any desired configuration and the cords may be dis- 
posed at any desired angle. Belt or breaker structures 
36 provide lateral stiffness across the belt width so as 
to help minimize lifting of the tread from the road surface 



during operation of the tire as well as providing puncture 
resistance. In the embodiment illustrated, this can be ac- 
complished by making the cords of belt or breaker plies 
50,51 of nylon or similar synthetic material. 
5 [0043] It must be appreciated that the employment of 
a belt or breaker structure can have detrimental effects 
on ride and handling and, therefore, in many applica- 
tions the use of such features may be undesirable for a 
particular ATV vehicle. Furthermore, these belt or break- 
to er structures may be desirable on the front tires or the 
rear tires but not both the front and rear tires. One of 
ordinary skill in the tire art can easily appreciate when 
such components should be employed and when they 
should be avoided. 
15 [0044] The tire illustrated in Figure 3 shows the car- 
cass 30, which has at least one reinforcing ply structure 
38. The reinforcing ply structure 38 has at least one ply 
layer of cords 39 for a radial ply tire, the cords 39 being 
oriented al an angle in the range of 65° to 90° relative 
20 to the equatorial plane and the structure 38 for a bias 
tire has at least two ply layers of cords 39, the cords of 
each adjacent layer being equal but oppositely oriented 
at an angle of 25° to 65° with respect to the equatorial 
plane of tho tiro. 
25 [0045] Referring to Figures. 2 and 4, a plan view of 
the tire 10 and an enlarged fragmentary portion of the 
tread 1 2 are shown respectively. 
[0046] The lateral edges 14,16 are defined as planes 
perpendicular to the tire axis of rotation R and intersect- 
30 ing the axially outermost portions of the elongated lugs 
40, 41, 42 in the shoulder regions. The distance be- 
tween the lateral edges defines the tread arc width and 
the tread width. The distance halfway between the lat- 
eral edges is the equatorial centerplane EP of the tire 
35 io. The tread 12 has elongated lugs 40, 41 , 42 extend- 
ing radially outward from the inner tread 13. Each lug 
40,41 , 42 has a leading edge 67 and a trailing edge 68. 
Preferably, the leading and trailing edges are curved. 
[0047] The lugs 40, 41 , 42 are arranged into two cir- 
40 cumf erentially repeating rows 1,2. The first and second 
rows 1 , 2 extend from an axially inner end 48 laterally 
outwardly from the center of the tread 12 to an end 49 
adjacent respective tread lateral edge 14,1 6. The lug 40 
is longer in length and is spaced from the centerplane 
45 a distance less than 1 .0 inch (2.54 cm), in the size show 
about 0.67 inches (1 .7 cm) as measured from the axially 
inner end. The lug 41 is shorter than lug 40 but longer 
than lug 42. Lug 41 is spaced about 1 .0 inch (2.54 cm) 
from the centerplane of the tire 1 0. Lug 42 is the shortest 
50 lug in terms of length and it is spaced more than 1 .0 inch 
(2.54 cm) from the centerplane as shown about 1.55 
inches (4 cm). Each long lug 40 in a first row 1 or a sec- 
ond row 2 is opposite and circumferentially offset from 
a medium lug 41 and a short lug 42 of the opposite row. 
55 This pattern is repeated throughout the tread as illus- 
trated. The first row preferably is circumferentially offset 
relative to the second row. 

[0048] As shown in Figure 5, volumetric space above 
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the inner tread 13 between the circumferentially adja- 
cent lugs 40, 41 , 42 of the first and second rows 1 ,2, 
form soil discharge channels 60 extending from the cen- 
tral portion of the tread 13 axialiy outwardly to a tread 
shoulder. Each soil discharge channel 60 is opened to 
both circumferentially adjacent soil discharge channel 
60 via a circumferentially continuous open channel at 
an axialiy inner location 61 at the tread centerplane EP, 
and is opened to both circumferentially adjacent soil dis- 
charge channels 60 via a circumferentially continuous 
open channel at an axialiy outer location 62, 63. The 
channel at the axialiy inner location 61 and the channel 
at the axialiy outer location 62, 63 as illustrated are 
aligned axialiy around the circumference of the tread. 
The minimal axial width of each channel at each axialiy 
inner location 61 and each axialiy outer location 62, 63 
is in the range of 1 cm to 4 cm, preferably about 2 cm. 
The opening at the axialiy inner location 61 is between 
an axialiy inner end of an elongated shoulder lug 40 and 
an axialiy inner end of an elongated lug 41 or 42. Where- 
as, the channels at the axialiy outer locations 62, 63 is 
between an axialiy inner portion 40A, 41 A, 42A and an 
axialiy outer portion 40B, 41 B, 42B of each elongated 
lug 40, 41 , 42. The channels minimum opening S at the 
axialiy inner location 61 is intersected by a circumferen- 
tially extending and parallel plane A between the lugs 
40,41 , 42 and by a plane B or C between the axialiy out- 
ermost point of the axialiy inner portion 40A, 41 A, 42A 
and at the axialiy innermost point of the axialiy outer por- 
tion 40B, 41 B, 42B of the lugs 40, 41 , 42. 
[0049] Preferably each lug 40, 41 f 42 of the first and 
second row 1 .2 has an enlarged circumferentially ex- 
tending lug head 43 located along the trailing edge 68 
of the axialiy inner portions 40A, 41 A, 42A lugs 40, 41, 
42, more preferably the lug heads 43 of the rows 1 f 2 are 
respectively axialiy aligned and spaced from the equa- 
torial plane. Preferably, the enlarged lug heads 43 of the 
lugs 40, 41 , 42 of the first and second rows 1 ,2 are sub- 
stantially protruding outward from the trailing edge cur- 
vature 68 of the inner portions 40A, 41 A, 42A of the lugs 
40, 41 , 42. This means that the enlarged lug head 43 of 
the lugs 40, 41 , 42 of the first and second row are axialiy 
inward of the axialiy outer location 63 between the lug 
end 47 axialiy inner portion 40A, 41 A, 42A of the lug and 
as shown the lug head 43 covers the majority of the trail- 
ing edge 68 of the axialiy inner portions 40A, 41 A, and 
42A respectively. The enlarged portion 43 in combina- 
tion with the portions 40A or 41 A or 42A forms a riding 
cleat increasing the durability and ride characteristics of 
the tire. 

[0050] The lugs 40, 41 , 42 extend from the inner tread 
13 a radial distance D of about 1 .9 cm or more, prefer- 
ably about 3.75 cm. This deep non-skid tread 12 is su- 
perior in traction in wet or sloppy soil conditions. The 
channels 60 are arranged such that as the tire 1 0 rotates 
and the lugs 40,41 , 42 enter the footprint or ground-con- 
tacting portion at least two of lugs 40, 41 or 42 three soil 
discharge channels 60 are engaging the soil on one or 
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both tread halves. The soil or mud is quickly expelled 
either axialiy over the shoulder or circumferentially 
through the channel locations 61 , 62 or 63. Furthermore, 
the mud cannot pack around these deep lugs 40. 41 , or 
5 42 due to the unique lug spacing and the circumferential 
continuous open channels at locations 61,62,63 be- 
tween the soil discharge channels 60 which actually 
help prevent mud from packing in the tread pattern as 
the tire 10 rotates. 
io [0051] An important feature of the tread 12 of the cur- 
rent invention of the preferred embodiment tire is the cir- 
cumferentially extending enlarged lug heads 43. These 
features en hance the ride of the tire 1 0 when the ground 
is firm by insuring that there is a sufficient lug contact 
15 with the road to prevent these tall lugs 40, 41 , 42 from 
squirming as they enter or leave the tire's footprint or 
contact patch as the tire rotates. Additionally, as can fur- 
ther be observed from the drawings the lugs 40, 41 , 42 
are arranged such that at least two lugs on the tread are 

20 in contact along a 2.5 inch (5 cm) wide axial band at any 
circumferential location of the tread as measured from 
tread shoulder to opposite tread shoulder. That is, if one 
draws a 2.5 inch wide band axialiy across the tread, the 
band will intersect at least two lugs. 

25 [0052] These features make the driver feel that he has 
a large amount of tread in contact with the road surface 
when in fact only a very small percentage of the contact 
patch is in road contact. r 
[0053] This tread according to the invention has less 

30 than 35% of the tread area contacting a paved surface, 
preferably as shown about 1 6%. 
[0054] Unlike farm tires which travel at speeds of less 
than 25 miles per hour (40 km/h). This ATV tire must be 
capable of speeds close to 50 mph (80 km/h). At such 

35 speeds the lugs must work in concert to prevent harsh 
vibrations from being created, which could cause ride 
problems. This tread pattern reduces these vibrations 
to permit the tire to be operated as high speed. This is 
made possible by the shape and the orientation of the 

40 lugs as shown. Each lug 40, 41, 42 has a somewhat 
inclined axialiy inner portion 40A, 41 A, 42A as well as a 
more lateral inclination of the axialiy outer portion 40B, 
41 B, 42B, which enhances the tire's traction perform- 
ance. As shown the inner portions 40A, 41 A, 42A each 

45 have a narrow slot or groove 70 to further enhance trac- 
tion. The inner portions 40A, 41 A, 42A having a wide 
axialiy inner end, which progressively narrows toward 
the portions 40B, 41 B, 42B. The ends between the lead- 
ing edges 67 and trailing edges 68 is designed to pen- 

50 etrate the soil due to the reduced axial width of the tri- 
angular shaped end. Once the end penetrates the soil 
the loading edge 67 curves to a more lateral inclination 
giving an increased biting edge. The inclined axialiy in- 
ner portions 40A, 41 A, 42A provides a tremendous 

55 amount of traction improvement, while the axialiy outer 
portions 40B, 41 B, 42B provide additional increased for- 
ward traction due to the lateral inclination. 
[0055] As further illustrated, the locations 62, 63 do 
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not extend full depth as shown in the tire of Figures 1 
through 6. The space between the axially inner portion 
40A, 41 A. 42A and the axially outer portion can be 
bridged by a connecting tie bar 53 of a reduced depth. 
It is believed important that this connection 53, between 
the lug portions, should leave an opening having a depth 
of at least 25% of the lug depth D for the circumferen- 
tially continuous open channel soil flow characteristics 
to be maintained. Lesser amounts of opening are be- 
lieved to be too restrictive in terms of flow and therefore 
less desirable. 

[0056] As is readily apparent the circumferentially 
continuous open channels as shown in the plan view of 
Fig. 2, has an opening having a minimum axial width of 
S. This minimum opening width is preferably at least 1 
cm, more preferably at least 2 cm. Ideally this minimum 
opening axial width S in each lug 40, 41 , 42 of the first 
or second row is axially aligned around the circumfer- 
ence of the lire. That is Ihe minimum opening width S in 
each channel can be intersected by a parallel plane A f 
B, or C that is parallel to the centerplane of the tread. 
This means that the three circumferential channels 
61,62,63 need not have the minimum openings axially 
aligned around the circumference of the tread 12 as 
shown, but at a minimum these openings should be 
such that a plane A, B, or C would intersect each open- 
ing. Ideally the contact patch as measured on a hard 
surface has the outer channels in the interior of the patch 
so that at least a portion of the axially outer lug portions 
40B, 41 B, 42B are in the contact patch. As shown these 
axially outer openings are located within the lateral ex- 
tremes of the contact patch because if they are posi- 
tioned too close to the shoulder of the tread, they have 
almost no assistance in tread cleaning through the 
channels 61,62,63. 

[0057] As shown, the opening at location 62, 63 can 
alternatively be almost of a constant width but in that 
case the opening should have a minimum axial spacing 
S of about 1 -2 cm or greater between lug end 45, 47 to 
insure that soil can rapidly flow through the opening. 
[0058] As the tire rotates in wet clay type soils the 
channels provide flow paths that push into the soil dis- 
charge channels 60. Because the three circumferential- 
ly continuous open channels 61 ,62,63 provide an unob- 
structed path in the circumferential direction, the mud is 
thrown out the back of the tire as the footprint clears the 
ground thus leaving three open circumferential chan- 
nels 61 ,62,63. These channels 61 ,62,63 actually helps 
clean the mud between the circumferentially adjacent 
lugs 40,41 , 42 by allowing water/moisture to get under 
the mud and dissolve it from the bottom up as well as 
from the top down. In very wot conditions the circumfer- 
ential channels 61 ,62,63 tend to pump water into the soil 
discharge channels 60 actually washing the soil out of 
the channels. 

[0059] With reference to Figure 6 a cross-sectional 
view of the elongated pad 72 is shown interposed be- 
tween circumferentially adjacent lugs. As can be seen, 



the sides of the lugs have a generous radius R as the 
lug approaches the inner tread surface 13. This radius 
R is considered the bracing of the tread lug and has 
been used to prevent cracks along the inner surface 13 
5 and is further used to facilitate molding. As can be seen 
in cross-section this radius R creates a sufficiently large 
mass of rubber near the base of each lug such that pen- 
etration of stubble is minimal adjacent these braced 
lugs. On the other hand at the inner tread in the center 
10 where the elongated pad 72 is strategically positioned 
it is noted that a similar increase in rubber mass has 
occurred. The total width Z of the pad should occupy at 
least 50% of Y which is the distance between the lug 
radii R. This increase in rubber mass with the sloping 
15 sides helps deflect debris that impinges on the tire sur- 
face so that the debris cannot penetrate through the in- 
ner tread surface. As mentioned above, the elongated 
pads also place the excess rubber between lugs in the 
mosL advantageous locations to prevent punctures and 
20 abrasions. In the past stone penetration protectors have 
been used in the basic grooves of truck tires and the like 
to prevent stones from impinging or being trapped be- 
tween closely spaced lugs and to prevent these trapped 
stones from drilling their way through the inner tread of 
25 a truck tire. In the case of the ATV tires, it is important 
that these elongated penetration pads are employed to 
prevent debris such as roots, sticks, thorns, rocks or oth- 
er sharp objects from penetrating through the relatively 
thin undertread of the tire. As noted, the elongated pads 
30 are oriented at an angular inclination similar to the ori- 
entation of the lugs thus lying within the soil discharge 
channel and being substantially parallel to the center- 
lines of the lugs. This insures that as the soil and debris 
flows outwardly over the elongated pads 72 between ad- 
35 jacent lugs, the pads 72 themselves will create no ob- 
struction to the flow of the soil/debris over the tread. The 
small radial height X of these pads 72 also insures that 
circumferential soil flow is not obstructed. In many prior 
art tires, small shallow buttons are used as debris de- 
40 flectors. The small buttons have a tendency to snag 
branches, thorns and roots and provide a place to intro- 
duce a location for penetration. This is true because the 
small perturbances are not sufficiently sloped such that 
the debris easily deflects over them. Rather they arede- 
45 signed with sufficiently tall surfaces with inadequate 
sloping such that they actually block the debris from 
freely traversing over the penetration protectors. These 
conical buttons also prevent the soil from flowing freely 
through the discharge channel causing potential lug 
so clogging. In one prior art farm tire small transverse de- 
bris deflecting protrusions are located between adjacent 
lugs. These features are oriented so that they do not lie 
in the same direction as the flow path as the soil being 
transmitted over the tread shoulders and they provide 
55 additional edges to snag debris. The elongated shallow 
pads 72 of this invention being shaped and oriented pro- 
vides a most beneficial feature at virtually no cost to the 
end user. 
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[0060] With reference to Figures 1 through 6 ; the tire 
1 0 is shown having the features described above but 
with the added feature of having a textured surface 15 
on the inner tread 13. The textured surface 15 hides or 
mask the puncture pads 72 and any surface blemishes 5 
that could occur during off-road use. Currently off-road 
tires are provided with a smooth almost polished inner 
tread surface. While this is a desirable feature on patent 
leather shoes ; it has virtually no place in the rugged 
world of the off-road enthusiast. These people are more io 
adventuresome, more rugged and individualistic and 
they want their equipment to reflect their style. They 
have no problem shedding city conveniences for the 
backwoods life. 

[0061] The textured surface 15 has a mosaic pattern is 
than resembles the muddled look used on camouflage 
fabric. The appearance reflects a rugged look even on 
the show room floor. 

[0062] Creating this pattern requires careful attention 
to engineering detail. Each polygonal shaped portion 20 
15A of the mosaic pattern has a boundary 1 7 based on 
an elevational differences. These boundaries at best 
should have almost no drastic sharp edges or protru- 
sions that would cause mud to stick to it or stubble to 
cut it. Accordingly, the mosaic patterns actually can 25 
have different slopes and small visually noticeable 
boundaries giving the illusion of much deeper pattern 
than really exist. 

[0063] As noted the puncture pads 72 can be strate- 
gically placed between pieces of lugs 40, 41 , or 42 and 30 
the overlying textured surface 1 5 makes the feature vis- 
ually disappear by a technique commonly referred to as 
camouflage. 

[0064] Each pattern is in the form or shape of many 
polygon 15A of somewhat irregular form. A large 35 
number of the polygons 15A have a somewhat elongat- 
ed shape oriented in the direction toward the mud or soil 
flow. This feature enhances the appearance and facili- 
tates the avoidance of mud packing in this area. Prefer- 
ably the ratio of length to width of the average of the *o 
polygonal is at least 2 to 1 while the maximum difference 
in elevation should be 4 mm or less preferably about 1 
mm or less between adjacent shapes. The reason the 
elevational difference can be so much is do to fact the 
textured surface 15 can cover elongated pads 72 in *s 
some tires 10. 

[0065] The textured surface 1 5 eliminates the suction 
between smooth wet surfaces commonly found on the 
innertreads of ATV tires 10 and the mud. The textured 
surface 1 5 allows air pockets to form between the mud 50 
and the undertread thus reducing the adhesion and the 
tendency for packing and clogging mud. 
[0066] As shown in Figure 5, in addition to having the 
textured surface 1 5 covering the inner tread 1 3 in some 
designs the sides 40C, 41 C, 42C of the lugs 40, 41 , 42 55 
can also be provided with a similar textured surface 15. 
Even the top 40D, 41 D, 42D of the lugs 40. 41 , 42 could 
have these features of a textured surface 15. As the 



tread 1 2 wears however, such features may be lost rath- 
er quickly and thus the cosmetic value is somewhat less 
enduring. 

[0067] While the present invention was described with 
a particular tread pattern for exemplary purposes it must 
be appreciated that the invention is well suited for almost 
any off-road tire having a large amount of surface area 
defined by the inner tread. These tires are commonly 
employed in almost all farm tires and ATV tires used in 
similar muddy conditions. 



Claims 

1. An off-road vehicle tire (10) having an inner tread 
(1 3) and a plurality of widely spaced tread lugs (40, 
41, 42); the off-road tire characterized by a tex- 
tured surface (15) projecting from the inner tread 
(13). 

2. The off-road vehicle tire of claim 1 wherein the tire 
(1 0) is an all terrain vehicle tire. 

3. The off-road vehicle tire of claim 1 wherein the inner 
tread (13) has a projecting penetration protection 

element underlying the textured surface (15). 

■t 

4. The off-road vehicle tire of any of claims 1 -3 wherein 
the texture surface is a mosaic pattern, the mosaic 
pattern having directionally oriented polygonal 
shapes (15A) elongated relative to the direction of 
flow. 

5. The off-road vehicle tire of claim 4 wherein the po- 
lygonal shapes forming the textured surface (15) 
have peripheral boundaries projecting less than 4 
mm. 

6. The off-road vehicle tire claim 5 wherein the aver- 
age length to width ratio of the polygonal shapes 
(15A) forming the mosaic pattern is 2 to 1 . 

7. The off-road vehicle tire of any of claims 1 -6, where- 
in the plurality of lugs (40 ? 41 , 42) each have a ra- 
dially outer surface connected to the inner tread 
(13) by a plurality of sides (40C, 41 C, 42C), the 
sides having a textured surface (15) similar to the 
textured surface of the inner tread (13). 
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